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SUMMARY

On May 7, and 8, 1985, staff of the Engineering Evaluation Branch
performed tests to determine the emissions of selected heavy metals, in
particular total Ehromium,}hexavalent chromium and arsenic, from glass melting
furnace # B at Owens-I11inois in Tracy, California. The test results for
emissions of‘chromium, hexavalent chromium and heaQy metals will be utilized
in ARB's emissions inventory for toxic air contaminants. To allow the proper
evaluation of the test results for emissions of heavy metals, the staff aliso
performed tests to allow determination of emissions of sulfur dioxide (502),
oxides of nitbogen (NOX), total hydrocarﬁons (HC), carbon monOxide.(CO),
carbon dioxiqe }COZ), oxygen (02), and'Fotal particul;te matter (PM).

The results Qf-the'total chromium,'hexavaient chromfum, and arsenic tests
are shown below. Tﬁe emissions may be influenced by different furnace
maintenance gchedules, different feed characteristics and feed rates, and

different furnace operating conditions.

Average Emissions of Particulate Matter, Chromium, Hexavalent Chromium and
Arsenic from the Furnace at Owens-I1linois, Tracy, California

Particulate Total Hexavalent
Matter “Chromium . Chromium Arsenic
_ (Pounds/Hour) (Pounds/Hour)  (Pounds/Hour) (Pounds/Hour)
May 7 8.7 " 1.9x10-2 7.2x10-6 6.0x10-4

May 8 a/ 2.0x10-2 . . 7.0x10-6 5.4x10~4

a/ Particulate matter test on May §, deemed invalid



The emissions of gaseous criteria pollutants and combustion gases, shown below
indicated that the process was operating at a steady state throughout the test

period. The average concentration data for the gaseous compounds are shown below.

Summary of Average Concentration Data for
Criteria Pollutants and Combustion Gases

PM 02 02 co PPMY PPMY HC
Date Grains/ Percent Percent PPMV @3 02 83%07 PPMV
DSCF . .
5-7-85 0.06 . 10.5 7.6 508/ 185 800 1b/
5-8-85. ¢/ . 1N 7.0 50 170 1030 1

I. INTRODUCTION .

On May 7 and 8,,1985, staff of the Engineering Evaluation Branch (EEB)
performed tests to allow the determination of selected gaseous compounds,
total particulate matter, and selected heavy metal emissions from glass
melting furnace # B.at Owens-I11inois in Tracy, Califorﬁia.

Four total particulate matter (Mefhod 5) tests were performed on the
furnace. Also, two particle sizing tests were performed at the same timg as

the Method 5 tests.

The following ARB pé}éonnel participated in the emission test.

A. Jenkins : Project Engineer
L J. LaBrue ~ Technician

B. Thoma Technician

D. Warner Technician

J. Rogers Technician

Trace concentrations only, at or below minimum detectable levels of
50 ppm CO.

b/ . Measured as propane
€/ Particulate matter test on May 8, deemed invalid
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Mr. Ernie Valis, Jr. was the company contact at the Tracy plant.

Mr. Dick Russell of Owens-I1linois, Toledo, Ohio, observed the entire

emisstons test program.

I1. PROCESS DESCRIPTION

Raw material used for typical green glass bottles are cullet, limestone,
soda ash, and silica sand.

Owens-I1linois personnel assured the test group that process weight rates
were constant throughout the entire test period. -Typical. process weight rates
and other operating conditions for the furnace are shown in Table I. |

Tgé vented gas from the furnace was éxhausted'thréugh a round (45“ inch
diameter) stack downstream of an induced draft fan. -

Owens-I11inois has requested. confidentiality for thé plant's process

information. The ihformation contained in Table 1 will be released by the

Engineering Evaluation Branch only if proper authorization has been obtained

by the requestor,



TABLE 1

CONFIDENTIALITY HAS BEEN REQUESTED FOR THE INFORMATION ON THIS TABLE.
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1II1. TEST PROTOCOL

A. EMISSIONS OF TOTAL PARTICULATE MATTER AND HEAVY METALS
Sampling for particulate matter was performed>in accordance with
California Administrative Code Section 94105 which incorporates by reference,

"Method 5 - Determination of Particulate Matter Emissions From Stationary

Sources”. This test method is similar to the EPA Method 5 procedure for
determining particulate matter emissions. The sampling probes were pyrex
lined. The pyrex lined probes were preferentially used over stainless steel

probes to avoid the possibility of chromium contamination of the sample stream

L4

by the probe,:

The total particu1ate matter loading was determined at the Air and
Industrial Hygiene Laboratory (AIHL) in Bérkeiey. These data inciude the
probe rinse, fi]terfcatch, after filter rinse, and impinger catch.

The masses of hexavalent chromium (Cr+6), total chromium (Cr), arsenic
(As), iron (Fe), manganese (Mn), nickel (Ni),_!ead_(Pb): and cadmium (Cd) were
determined by analyzing the particulate matter collected on the Method 5 glass
fiber filters and the probe rinse.

Metals analyses were performed at AIHL using the atomic absorption
technique. The hexavalent chromium determination was made by AIHL using
Cal-0SHA Procedure L-116. ;

B. GASEQUS EMISSIONS

Sampling for gaseous po]]utantsﬂwas performed in accordance with
California Administrative Code Section 94114, which incorporates by reference

"Method 100 - Procedures for Continuous Emission Stack Sampling". This test

method is used for determining gaseous emissions from stationary sources.



For evaluating certain gaseous pollutant emissions, a sampling probe was
inserted into the stack at the same level as the location of the particulate
matter sampling. The stack was traversed with the gas sampling probe to'
determine if there was a non-homogeneous flue gas stream caused by stack.
damper location and induced.dilution air. The stack gas composition was
determined to be homogeneocus. Therefore, a single point was selected for gas
sampling. |

The sampling assembly consisted of a stainless steel mesh screen filter
protected by a stainless steel sheath on the front half, a stainless steel
tube connectiﬁg.the filter to a heated Teflon-lined f}exible tube, and a
Thermo Electron (TECO) Model 600 samp]e conditioner. After the coﬁditioner,
the sample line was connected to. a para]le] series of rotameters and then to

the analyzers.

Sulfur dioxide concentrations were determined with a Western Research
Model #711 UY continuous énalyzer using an u]traviolef 5hotometry technique.
Oxides of nitrogen concentrations were determined using a Thermo E]ectrop
Model 10 chemiluminescent analyzer. Carbon dioxide (Anarad Model AR-500) and
carbon monoxide (Eeckman Model 864) concentrations were determined using
non-dispersive infrared spectroscopy (NDIR). Oxygen content was determined
using a Teledyne ana1yzer ut1llz1ng an electrochemical technique. Total
hydrocarbon concentrations were determined using a Beckman Model 400 analyzer
equipped with a flame ionization detector (FID). Data were recorded on strip
charts and a Hewlett Packard data acquisition system, Tﬁe controller for the

data acquisition system is a HP Model 9825A calculator. The analyzers were

calibrated in the EEB Sacramento facilities before the emissions test and in



the field before and after each test run. Test periods for the gaseous
criteria pollutants were set to correspond with the test periods for the total
particulate matter tests.

C. PARTICLE SIZE DISTRIBUTION

The techniques specified iné"Operq}ions Manual, Pilat Mark 3 (Uhiversity
of Washington) Source Test Cascadé\E;;;ctor,“ May 1979 were used. The Pilat
Mark 3 was manufactured by Pollution Control Systems Corp., 4350 Union Bay
Place N.E., Seattle, WA 98105. The quartz filters ("substrates") for the
Pilat were tared to the nearest 0.1 milligram (mg) after desiccation to
constant humidity and temperéture._ The substrates were ﬁounted iﬁ éither of
two matching Pilat Mark 3 cascade impactors. The impactor was mounted gn a
stainless steel probe attached to a saﬁﬁ]ing line coupléd to a'silica gei
desiccating cartridbe, and the same Method 5 éontro] console used in other
tests. A representative samp11ng point in each stack was chosen based on
previous traverses and each particle sizing test was run at that point without
moving the probe. Based on the initial cond1t1ons-of each test, an isokinetic
sampling rate was estimated and the sampling rate was he]d_cqnstant and
independent of subsequent stack gas ve]oc1ty variations. ‘

After returning to Sacramento, the substrate and samp]er were d951ccated
to constant humidity and température and final masses were measured to the
nearest 0.1 mg. fhe tare masges were subtracted from the final masses and the |

results for each impactor sizing stage were calculated and p]otted on log

probability paper according to the operating manual mentioned above.



IV.  TEST RESULTS

A. EMISSIONS OF TOTAL PARTICULATE MATTER AND HEAVY METALS

Stack gas conditions for each Method 5 iest‘are'SHOWn in Téb]e 2. These
data, with appropriate gaseous pollutant data, wefe used to calculate
pollutant concentrations and mass emission rates. | ,

As shown in table 3, the concentration of total‘particulate matter from
Method 5 tests PT-1 and PT-2 averaged 0.06 grains per dry standard cubic foot
(gr/DSCF). These data include the probe rinse, filter catch, after filter
rinse and impinger catch. . The corresponding mass emission rates are shown in
Table 4. Parfiéu]ate-matter test runs PT-3 and PT-4 collected 2.5 times more
total particulate matter than runs PT-1 and PT-2. Post test disassembly and
inspection of the PT-3 and PT-4 samp]e\£rain, indicated.that the samplie probe
heatvtape adhesive aecomposed at the eievated.stack temperature (570°F) and
off-gassed into the sample train causing an increase in sample weight
throughout the entire tra{n. Additionally, PT-2 and PT33 were run
simultaneously precluding speculation that the inordinate amounts of sample
weights in PT-3 and PT-4 were due to stack effluent,

The concentrations and corresponding mass emission rates for chromium
(Cr) hexavalent chromium (Cr+6) and arsenic (AS), éfe‘éhohn'in Tables 3 and
4. The total chromium emissién concentration ranged from 1.37x10°4 to
1.47x10”4‘gr/DSCF; The hexavé]ent chromium emission concegtration ranged

-8

from 5.1x10°° to 5.3x10°8 gr/DSCF. The arsenic emission concentration

6 o 5.06x107° gr/DSCF. The concentrations and

ranged from 3.66x10"
corresponding mass emission rates for iron (Fe) manganese (Mn), nickel (Ni),

lead {Pb) and cadmium (Cd) are shown in Tables 5 and 6. The consistency of



the concentrations and mass emission rates of selected heavy metals shown in
Tables 2,3,4, and 5 indicate that the aforementioned particulate matter
contamination in tests PT-3 and PT-4'did‘hot-adverse1y effect the heavy metals

analysis.



Table 2

Stack Gas Conditions for Glass Furnace # B

- - at Owens-I1linois in Tracy, CA.

Stack Gas

. Stack Gas Moisture Stack Gas
Date Test Time Velocity Flow Rate Content Temperature
(ft/sec) (SCFM dry) (% by Yol.) (OF)
5-7-85 PT-1 0819-1022 53.4 16179 10.1 577
5-7-85 PT-2 1316-1530. 52.%5 15992 10.6 565
5-7-85  PT-3  1316-1530  52.0 15559 1.0 579
5-8-85 PT-4 " 0806-1006 52.4. .]6057 10.6 561
C-85-019
ACJ 5-10-85



Table 3

Concentrations of Total Particulate Matter, Chrom1um
_ Hexavalent Chromium and Arsenic at the
. Owens-I11inois Glass Plant in Tracy, CA

..Concentrations (grains per dry standard cubic foot)

Total

Particulate Cr N L -As
Date Test Time  Matter (x10-4)  (x10-8) (x10-6)
5-7-85  PT-1 0819-1022 0.06 1.37. 5.1  4.46
5-7-85  PT-2 . 1316-1530 0.06 R Y 53  3.66
5-7-85  PT-3  1316-1530 1/ 1.47 5.3 5.06
5-8-85  PT-4 0806-1G06 1/ 1.44 5.1 3.94

1/ Total particulate matter tests PT-3 and PT-4 were deemed invalid.

C-85-019
ACJ 5-10-85

-10-



Table 4

Mass Emission Rates of Total Particulate Matter,
Chromium, Hexavalent Chromium and Arsenic at the Owens-I1linois Plant
: : » in Tracy, CA

Mass Emission Rate (Pounds per hour)

Total ‘
Particulate  Cr Crt6 As
Date - Test Time Matter - (x10-2) (x10-6) (x10-4)
5-7-85 PT-1 0819~1022 9.0 - 1.89. . 7.10 6.18
5-7-85 . PT-2 1316-1530 8.3 1:87 7.30 5.02
5-7-85  PT-3  1316-1530 - 1/ . 1.97 7.10 6.74
5-8-85 °  PT-4 0806-1006 1/ 1.98 7.00 5.43

1/ Total particulate matter tests PT-3 and PT-4 were deemed invalid

C-85-01¢
ACJ 5-10-85
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Table 5

Concentrations of Iron, Manganese, Nickel, Lead and Cadmium
at the Owens-Illinois Glass Plant in Tracy, CA.

Concentrations (grains/dry standard cubic foot

Date Test Time Fe Mn + Ni Pb Cd
(x10-5)  (x10-7)  (x10-6)  (x10-4) (x10-6)

5-7-85  PT-1 0819-1022 2.15 8.15 . 1.45  1.78 8.28
§-7-85  PT-2 1316-1530 1.15  7.69  1.14 0.55 5,76
5-7-85 PT-3 1316-1530 3.40 13.10 :1.82 2.18 9.18
5-8-85  PT-4 : 0806-1006 2.70  12.50 3.15 1.98 8.06
C-85-019
ACJ-5-10-85

«-12-



Table 6

Mass Emission Rates of Iron, Manganese, Nickel, lLead, and Cadmium
at the Owens-I1linois Glass Plant :

in Tracy, CA

Mass Emission Rates {pounds per hour]

-13-

Date Test Time Fe Mn *Ni Cd - Pb

(x10-3)  (x10-4)  {x10~4) (x10-3)  (x10-2)

5-7-85  PT-1 0819-1022  2.98 1.13 2.01 1.15 2.46
5.7-85  PT-2 1316-1530  1.57 1.05 1.56  1.34 0.75
5-7-85  PT-3 - 1316-1530 . 4.54 1.74 2.42 1.22 2.91
5-8-85  PT-4 0806-1006  3.72 1.73 4.33 1.1 2.72

C-85-019

ACJ 5-10-85



B. GASEOUS EMISSIONS

The gaseous emissions were relatively steady during the two day test
period. Average gaseous emissions coﬁcentrations for eachvtotal particulate
matter test are shown in Table 7. Gaseous emissions concentrations, used to
bracket and represent the stack conditions during the Method 5 te#ts, were
selected to correspond to the furnace checker switching schedule. Checker
switching was on a 30-minute clock hour schedule. Oxygen levels were steady

at approximately 10.9 percent. Carbon dioxide levels were steady at

approximately 7.3 percent.

‘Oxides of nitrogen emissions, reportéd a$ Noz'at 3 percent'oz qveraged
875 ppm. Hydrocarbon emissions concentrations were ]_ppm. These total
hydrocarbon emissions are .in 1ine with natural gas combﬁstion processes.
Carbon monoxide emi;sions con&entrations were also found in trace quantities
indicating essentially complete fuel combustion. Sulfur dioxide emissions,
reported at 3 percent 02 averaged 180 ppm. :

C. PARTICLE SIZE DISTRIBUTION .
The sample integrity of both particle size distribution tests A-1PT and

A-2PT was destroyed during post test sample handling.

-14-



Table 7

Concentrations of Oxygen, Carbon Dixoide, Carbon Monoxide
Sulfur Dioxide, Oxides of Nitrogen, and Total Hydrocarbons
at the Owens-Illinois Glass Plant in Tracy, CA

Concentrations
: 02/ €03/ c@/ SO/ g, B/ S/
Date Test Time  percent percent ~ppmv ppmv ppmv ppmv
5-7-85 PT-1 0819-1022 - 10.9 7.5 <501/ . 180 850 1
5-7-85 PT-2 1316-1530 10.4 7.6 <50/ 185 745 1
5-7-85 PT-3 1316-1530 10.4 7.6 <t/ 185 745 R
5-8-85 PT-4 0806-1006 11.1 7.0 <50/ 170 1030 1

a3/ The Oé, CO2 and CO values were used to determine the molecular
- weight of the stack gas for the calculation of particulate matter grain
loading and mass emission rate.
b/ sop and'NOX data corrected to 3 percent 0j.
c/ Total hydrocarbon data reported as propane.

1/ Trace amounts (less than 50 PPM)

C-85-019
ACJ 5-10-85

-15-



b
ATHL -LABORATORY ANALYSES
'PARTICULATE EMiSSIUNs (METHOD 5
STUDY/C#_QS.S;Q.LQ__Q LN’ 5,94?_%1. .. ANanyTe P"’""'Cu“’*mr'”"‘fré"s
Project Enginecr ALQ_&MKN § ' R | PHONE 8~ 473 -6S 717 .
Nama of Eotablishment Owen: Tuinnie GLAC PIANT  TRACY .
Date Recaived 9:13: 8BS  “fate Anslyzed = lZZ@S . "'Dake nEPORTED ==
PROBE - . R _AA)FTER-FILTER ' IWPINGER . CONDENSATE
RINSE FILTER : . RINSE RINGE |  (IMPINGER CATCH)
FIELD # (mg) | Dy () o g " (mg)
. | - , 7077
Pt | oy | iase oo | 79| 400 s
P1-2 L A2 138;.2_. A 25.5 63 o 35-‘0 L2
PT-3 39.L AT 18e.3 Il 209 )Y 416
P-4 385 1558 206.0 sS40 | ey 5w
H20 (B) 17 | Qeop ¢ | ‘ S ,
Acene(m) 20 | i
cH. 0, (8], 2.3 | B | R L
BLANK(Rlte) 040> - ' | | o




I STUDY OR CONTROL NUMNBER

1.D. No.
Ol |

€

8

5 9

SSD 4
_OTHER [ quz,

s

e 3:4&)5/»1(‘,?_07’44
PROJECT ENGINEER AL_ JeEJKIi IS

turcs of Cheniists Involved: -

VoL WoRG

" Date

Dot es™

¢ of Establishment __ QWENS ~TLINOIS  GLASS  PLANT Datc this Report:
TeacY CA. . 2??5 0‘3’" > ?Y"
Lalzb Use Only NUMBER Laboratory Results
D72 Sample # +otad Cr (vI) |
) PT-1 0.2
PT- 2 0.2
P1-3 0.2
PT-4 O 2
BLAMK < 0.2
PT-]- BFR 0.2
P12 -8 R {0 -2
pT-3-8FR 0.2
_ p1-4 -8R £0. 2L
. walev Bk <g.2Z
Gretons BLIK £0,2°
CH, ol B 0,2
7&‘9« Mik = 0.4 ?«—. (e chonemai )
P Ml CamoLe

Date

8-23 58

Slgnatzsw‘:

AIHLIARD 3/R4 ROO].00A
State of Califmesi. v .o o fas s



.me of Establishment

‘U STUDY OR CONTROL NUMBER C vz'j’

1.D. No.

51—1ol1|9

OWENS - zilivers  Glass PLAMIT -

ssD [

OTHER [J )‘Lag.z

PROJECT ENGINLER

1/2_

Date this Reporr:

decss ﬂACV R CA ¢ MO__ Dav Yr
Lab. No. SAMPLE
ar Lab. Use Only NUMBER Laboratory Results
5072 Santhe # fotad O @z, a5
PT-T - lond 0.2
2-Cnd <0,2
PT-3 - AFR - Lo,z
' _Lond £0,12
PI-4 - AFR L0,
’(Ntﬂl L {0,272
1atures of Chemists Involved : " Date Signature of Supervising Chemist Date
—
) 4 7 ) O

St of Cahiformia

AIHLIARRB 3/R4 ROOT.nox

- Department of Health Servues



SR STUDY OB CONTROL NUMBER C 85 — O \

ave & asn

[.D. No.

e of Tswablishment OW€M$ JLL‘NOLS &LASS PLA”J

Cb L
ssD [

orHer [ PAGE /42

PROJECTENGINEER _A. J . 'JEUK(NS

Datc this Re cport:

sres TRACY . CA Aol A

So072a| ~—~‘TOTAL. UG peg gn.jg

™ 4d Fe Mn Ni  As  Cr

PT-1 | 6975 315 299 32 493 506 50.7

1?2 | 2070 357 244 29 46 13.2] 498.25

| PT-3-| 780.0 294 23 34 - 5.0 15.3) 48h.25

P-4 | 7500 283 45.1 3.6 54 13.9 - 52325

| BLANK | € ja5<0.6 <30 <[|.3 3.8 0.0 <63
N BLANKS“

WAER | €195 @08 07 <|3 [1 00l 10

Mefowe | € 125 0.1 .43 <13 03 <00l 1.3

(HCly | £ 135 03 30 <13 06 009 1.9

wzsur=s of Chemists Involved:

AL WoN&

" Date Signature of Supervising Chemist
Jong-12- 85 » & %

Date

%

State

J

L3-8

AIHLIARD 384 8001004

af Califoeni. ts . .



? ‘ ’AALU\/A\I\I\IJ\I et Nsass CL
- A ssb %
~ oTHEr O PAGE 72

I.D. No.

‘RB STUDY OR CONTROL NusBer (T 5 —-10 l [® PROJECT ENGINEER A j jEN Kl NS
mc of Establishment O\ijs LLLlNOl§ QLASS 'PLN\)T Date this Report:
e TRAC/}/ ' CA Mo. \ .Da\' Yo |

{ab. No. SAMPLE
or Lab. Use Only] NUMBER Laboratory Results

0721 s TOTAL UG PER SAMPLE »»e-
' 1 Pb Cd Fo Mn Ni Cr As
_[PE|-BRICIRS 1.0 445 ¢13 47 |53 . a%
MR35 <06 241 ¢1.3 <38 <63 0.0
(onD| £12.5:€0.6 <30 ¢]3 ¢33 <4.3<0.0]
|ImP. Rinsel <135 €0.6 188 ¢].3 <38 <63 <0.0]
- IPT-2-BRR( <135 1.1 189 ¢).3- 35 173 |53
MRIC1BS5 0.6 76 1.3 <38 <63 0.03
(oND [ €125 0.6 <30 ¢1.3 ¢3% <63 @07 _
meRlsel €125 0.6 164 ¢1.3 £33  0.5<(0.0
P13-8| 380 5.0 47 1.5 53 633 362
MRI<185 ¢0.6 d0.1 £1.3 <38 2.0 0.07
- w.uvuna:s <0.6 _730¢(3¢3% 185 413
IMPRINSS € 1.5 €0.6 [4.3<1.3¢38 03 0.07
PEA-BRR| 830 &7 405 1.3 107 375 450
AR| <135 <06 €3.0 £[.3 ¢33 |8 0.15
ND| <135 <0.6° .7 <¢].3¢3%8 2% 085
P Rnsel <125 0.8 13.6 ¢1.3<¢3% 0.5 0.04
Clor Mix|<10.5 - 1.3 4741) 141.8 13.0 1663 0.5

1atures of Chemiists Involved: = Date Signaturc of Supcrvising Chemise Date
PaLL, WONG 6-12-85 > é %‘”} G-13 - 45

P

AIHL/ARR 3/84 &onl.oog
[ R P L et e L





